products that open a large merchandizing market (Santagata 2002) . 8 In addition, a growing concentration signals opportunity, which helps attract the best talent as individuals with ideas or relevant skills migrate in from other locations.
I. Creative Cities in the Context of A National Innovation System
What then drives innovation in creative cities? Traditional thinking focuses more on internal factors, such as the capabilities and processes within firms. Recent research shows that the external environment for innovation or a creative milieu is at least as important (Kresl and Singh 1999 , Porter 1998 , Porter and Stern 2001 . Creative milieu is similar to what historians have termed as a "moral temperature" allowing a particular kind of talent to develop in one place at one time (Hall 2000) . In periods of intense creativity historically (mainly in the arts), a group of people have acquired a set of common characteristics, a kind of accumulated culture and style of life. Major breaks also seem to come through clashes between generations. A creative milieu, a notion similar to that of the innovative milieu, has four key features: information transmitted among people, knowledge or the storage of information, competence in certain activities, and creation of something new out of these three activities (ibid).
Beyond the local environment, the vitality of innovation in a place also is shaped by a national innovation system -a complex network of agents, policies and institutions supporting the process of technical advance and spanning all industries (Crow and Bozeman 1998 , Nelson and Rosenberg 1993 , Porter and Stern 2001 . This system, specifically, includes a nation's IP protection system, its universities and its research laboratories. More broadly, it may also include many other subsystems and processes, such as norms of competition and a nation's financial and monetary policies. Research shows that the aggregate level of R&D spending, the effectiveness of IP protection, openness to competition and the intensity of spending on higher education are particularly important determinants of innovative output (Porter and Stern 2001) . 9 8 For the software cluster, Bangalore's huge pool of software engineers is attracting attention for services that include E-commerce, customer relationship management, application service providers, and information technology (IT) enabled services. A McKinsey study notes that IT-enabled services could generate annual revenues of $17 billion in India by 2008 and create as many as 1 million new jobs (cited in Reason 2001) . 9 The importance of national innovation systems is showcased in, for instance, Denmark and Finland. They have made major gains in wireless technology since the mid-1980s by substantially increasing their R&D workforce and investment and emphasizing policies that support open competition and strong IP protection. New centers of innovation also are emerging outside of the western hemisphere, in Singapore, Taiwan (China), Korea and Israel (Porter and Stern 2001). There are different types of national innovation systems among the major industrialized countries. Two distinctive models have captured much attention: the attractiveness of the American model has waned while the Japanese institutions have waxed as targets for emulation (Nelson and Rosenberg 1993) . In spite of the variations, three key institutional actors -industry, research organizations, and government -occupy important positions in all national innovation systems (Mowery and Rosenburg 1993, Fujita and Hill 2004 ).
The U.S. federal government's role is perhaps most important in setting the public policy environment and a number of federal statutes are particularly noteworthy. The passage of the Stevenson-Wydler Technology Innovation Act and the Bayh-Dole University and Small Business Patent Act (both in 1980) ushered in a new era in the transfer of publicly funded IP to industrial firms (Feldman and Francis 2004) . 10 These and other institutional changes have allowed enterprising individuals to license technology out of their own labs to create startup companies and encouraged universities to embrace closer interactions with industry to facilitate innovation diffusion. 11 More recently the federal government has improved enforcement of IP protection, reduced antitrust restrictions on collaboration in research (through the National Cooperative Research Act), and pursued stronger international protection of IPRs in trade negotiations (Mowery and Rosenburg 1993) . Although it has invested large sums in R&D, the U.S. federal government lacks comprehensive oversight of the effects of publicly financed R&D in a wide range of programs. 12 During the postwar decades this investment has largely been driven by national security concerns, with military services dominating the federal R&D budget and counting for more than half of federal R&D obligations in most years (Mowery and Rosenburg 1993) .
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10 The Stevenson-Wydler Technology Innovation Act facilitates the transfer of technologies that have originated and are owned by federal laboratories to the private sector. The Bayh-Dole University and Small Business Patent Act permits small business, universities and nonprofit institutions to retain title to inventions resulting from federally funded grants and contracts. See Feldman and Francis (2004) . 11 Other major policy initiatives include two amendments to the Stevenson-Wydler Technology Innovation Act -the Federal Technology Transfer Act and National Competitiveness Technology Transfer Act -and the Small Business Innovation Development Act (Feldman and Francis 2004) . 12 As the largest funder, the federal government finances close to half of all R&D. The bulk of federally funded R&D is performed by private industry (over two-thirds), followed by federal research labs as a distant second and university R&D centers (Mowery and Rosenburg 1993) . 13 As a result of the development emphasis of defense R&D and large size of the military R&D budget, the distribution of the federal R&D investment across industry sectors is highly concentrated, primarily in aircraft and missiles and electrical machinery.
A major change in the postwar U.S. national innovation system is the immense expansion of research in institutions of higher learning. By simultaneously providing funds for university research and education, the federal government has strengthened the university commitment to research (Mowery and Rosenburg 1993 (Mowery and Rosenburg 1993) .
In contrast to the American model, the rise of Japan as a model indicates that an explicit national technology policy can be effective (Nelson and Rosenberg 1993) . The Japanese government targets certain key civilian technologies and focuses its tax incentive programs, subsidies, and R&D on emerging industries. Historically, the determination to catch up with western countries and their military capacity has given the government a strong incentive to support technological advances. Since the 1960s when the Japanese economy began to compete internationally, the need to develop its own technology also has become more urgent.
Government policies to promote domestic R&D have been emphasized since (Odagiri and Goto 1993) . State expenditures on science and technology have grown steadily, even in the 1990s when severe fiscal deficits forced cutbacks in overall public spending. In general, Japan invests more heavily in R&D than most Western countries, with a ratio of R&D spending to GDP 14 Patenting by U.S. universities increased nearly sevenfold over the period of 1976-1998 and licensing revenues from the sales of IP grew briskly as well (Owen-Smith and others 2002) . 15 This predisposition is shared by a small number of U.S. universities, such as Johns Hopkins University (Feldman and Desrochers 2004). around 3.3 percent in 2001 compared to 2.7 percent in the U.S. (Fujita 2003, Fujita and Hill 2004 (Fujita 2003) .
Unlike their American counterparts, Japanese industrial firms tend to integrate the process of innovation -from basic or product research to commercialization -within one organizational framework (Fujita and Hill 2004) . Thus private firms are the core actors in the national innovation system. The role of venture capitalists and the stock market is much less prominent in starting up new businesses and commercializing new technology. Japan's industrial innovation also centers in major cities, and most significantly in Tokyo. Regional firms tend to use Tokyo as the gateway to national and world markets while maintaining their local R&D and production bases (Fujita and Hill 2004) .
II. Factors for Successful Creative Centers
To leverage the advantages conferred by a particular national innovation system, cities need to build institutional and political mechanisms that nurture creativity and channel innovation. Adapting their economies to new technologies, dynamic cities are constantly reinventing themselves by moving from one field of specialization to another. In the case of the United States, there is evidence that the presence of leading research universities and a high share of college graduates are essential for dynamic cities to leverage locational advantages (Glaeser and Saiz 2003) . But innovation capacity alone is not sufficient, as generating new technologies locally may not be as important as having the ability to adapt them. The surrounding community needs to be able to absorb the innovation generated by research institutions and help develop the lifestyle amenities sought by creative firms and workers. The local culture needs to be supportive of experimentation, failure, and recovery so that entrepreneurship is more likely to occur (Walcott 2002 The local impact of university-based innovation and entrepreneurship, however, should not be overstated. Although small in number, selected U.S. research universities share the European cultural predisposition to contribute to knowledge for its own sake and unwillingness to allow commercial interest to influence research (Feldman and Desrochers 2004, Owen-Smith and others 2002) . The Johns Hopkins University in Baltimore, for instance, has not significantly influenced the urban economy in Baltimore because of the university's founding culture emphasizing basic research and scholarly publication, as well as the lack of a local supportive and innovative environment (Feldman 1994 , Mayer 2003 . In the case of Seattle, the University of Washington (UW) has not been an active participant in the formation of new biotech firms, and its primary role has been in the acquisition of federal research funding (Haug 1995) . The evolution of the software industry, in particular, has not been significantly affected by UW. In other U.S. cities such as Portland, Oregon, the creative economy appears to be emerging by utilizing key high-tech firms as surrogate universities that contribute to the creation of a skilled labor pool, knowledge, and entrepreneurship. The case of Seattle, as well as Portland, presents some evidence for successful knowledge-based development in the absence of leading universities (Mayer 2003) .
Availability of venture capital
Continuing investment in product development is essential in the growth of creative clusters, especially the R&D industry. Take biotech research for example. A strong research presence appears to be a necessary condition for biotech commercialization, but not a sufficient one.
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Another critical factor seems to be the flow of venture capital. Although improved understanding of genetics has led to some novel therapies, relatively few research projects lead directly to new products. Most firms operate at a loss and spend large amounts on research in advance of earning any sales revenue. It often takes a decade or more to develop new products (including testing and clinical trial) and the success rates of commercialization may only be one in 1,000. As a result, these firms depend on venture capital investments, as well as research contracts from pharmaceutical companies and stock sales in public markets (Cortright and Mayer 2002) . Startup firms, in particular, depend on venture capital to underwrite their initial costs.
Once they develop some promising products, there is the possibility of entering research alliance with pharmaceutical companies and/or having initial public offerings. Research activity has become more dispersed, thanks to substantial public funding. But biotech firm formation and commercialization are concentrated in just a handful of cities (ibid.). Therefore, the critical missing ingredient in most aspiring cities is likely to be the availability of venture capital for new biotech investments.
Venture capital shows a strong tendency toward localization. It flows not only to a few creative centers, but also to a specific set of technologies within those areas. In the U.S., for instance, more than 60 percent of all venture capital flowed to just five cities -San Francisco, Boston, New York, Los Angeles, and Washington DC (Cortright and Mayer 2001) . In the biotech industry, 75 percent of the new venture capital is concentrated in a slightly different set of five cities (Boston, San Francisco, San Diego, Seattle and Raleigh-Durham). In Boston venture capital flowed more to software and biotech, while in San Diego it went disproportionately to medical and biotech R&D. Because venture capital drives the creation of new firms and the growth of creative employment, it tends to accentuate existing technological differences among cities.
The availability of venture capital is contingent in part on the presence of local venture capital firms Mayer 2002, Florida 2002) . A good deal of venture capital also can be characterized as follow-the-lead investment and chasing the trend du jour, just as investment in the public stock markets (Florida 2002) . As creative clusters begin to form, founders of successful firms become local investors. Venture capitalists from elsewhere move offices into these growing places. To minimize risks and increase the probability of success, venture capital firms play an active role in the management of the companies they invest in, become engaged in brokering alliances with other companies having complementary skills, and offer advice on marketing and other business issues. Because these tasks are often time-consuming, venture
capitalists strongly prefer to invest in and work with companies located nearby. These on-site venture capitalists are the key actors in the whole system of financing creative firms. In addition, venture capital firms tend to specialize in particular markets or technologies.
Anchor firms and mediating organizations
New clusters have risen from one or two innovative companies that stimulate the growth of many others. Microsoft played this role in helping create the software cluster in Seattle.
Similarly, Hybritech became the first nationally successful firm in San Diego's biotech R&D cluster and a training ground for a large number of scientists. These scientists also learned how to manage as they were given great responsibility in the firm. More than 50 spin-off firms have been formed later, largely benefiting from Hybritech's significant financial success and 
Appropriate base of knowledge and skill
Almost all creative centers are places with a high concentration of educated people and the ability to retain skills. 17 The best example is probably Washington DC, where 42 percent of the adult population has at least a bachelor's degree and 19 percent has a graduate degree (McNally 2003) . In the software industry, firms have essentially one tangible asset -the talented software developers and entrepreneurial thinkers (Sommers and Calson 2000) . These key employees know that other firms are eager to hire them if compensation and local living conditions are not ideal. Attracting and retaining them are one of the highest priorities for software firms. Much the same is true for the publishing industry. A publishing firm has few assets other than its key personnel, which is highly mobile (Caves 2000) . But the dependence of writers on a dense creative milieu and a large number of gatekeepers appear to tie the publishing industry more firmly to places than the software cluster. Similarly, the multimedia sector appears to flourish most likely in places where an existing and well-developed skill base of 17 Research has shown that increasing the average level of education in a metropolitan area by one grade increase total factor productivity by 2.8 percent (cited in Appleseed Inc 2003).
traditional media and software is already in place.
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A common employment strategy is to maintain a small core of full-time employees and to use part-time and freelance workers as buffers as the need for labor fluctuates.
The most popular locations for offshore software operations, including Dublin and Bangalore, offer well-educated and skilled, English-speaking programmers and convenient time differences for round-the-clock work. Increasingly the original attraction of low cost is fading in these locations, but is being offset by greater sophistication in the workforce and in the technology infrastructure (Reason 2001 First, it provides high-quality skilled workers from a well-developed educational system. In Dublin there is also a high rate of multilingualism. Linguistically and culturally, there is a high degree of commonality between Ireland and U.S. Second, the city has a very advanced telecommunications infrastructure that offers very competitive rates for high-volume international traffic. This is the product of a major national investment program initiated in the 1980s. Third, acting as the "hunter and gatherer" of foreign firms, the national Industrial Development Authority has supported managers in these firms to upgrade their operations and has been the largest owner of industrial space in Dublin The presence of more traditional industries also may be a stepping stone to the success of a new creative industry. For instance, firms in multimedia clusters, particularly those providing Internet content, are closely connected to the traditional media industry -movies, games, entertainment, education materials, novels, and music. They also intersect with the computing and software sector, particularly in terms of full digitalization and interactivity (Fujita 2003 , Scott 2000 . This is not surprising as a creative idea that works well in one industry often can be licensed to or further developed in other industries. The multimedia clusters in California draw 18 In San Francisco's multimedia industry, the majority of the skill base is originally from elsewhere. But once they enter the California labor market, employees in this cluster tend to become quite rooted in the region. The abundance of training opportunities and presence of multiple networks of associations appear to supplement general processes of worker socialization and job mobility within the region, hence helping retaining skill (Scott 2000) . 19 Dublin also boasts another competitive cluster -call center activities, and it houses close to 30 percent of all international call centers located in Western Europe. See Breathnach (2000).
extensively on the resources and capabilities of these two groups of industries -combining elements of Silicon Valley (computer and programming expertise) and Hollywood (dramatic and imaginative presentation forms).
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There is also an abundance of educational and training opportunities offered locally. Most subcontract linkages tend to be with local firms and only a small amount flows between separate clusters.
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Targeted public policies
While the development of clustering is often independent of significant government intervention, the critical role played by public policy in fostering a technology sector in the city of Bangalore is perhaps the most important factor in its success (cited in Skordas provide business and marketing advice to local firms. In particular, the Bureau of Indian Standards encourages local firms to obtain certificates of international quality to ensure 20 The content of multimedia products ranges from action games through business and commercial applications to encyclopedias and databases. The technical foundation is complex computers and communication systems, access to which is provided by means of software engineering. See Scott (2000) . 21 Scott (2000) has observes this tendency between the multimedia cluster in the Bay Area and that in Southern California. Bay Area firms are significantly more specialized in products with more business and commercial applications, and with a much greater emphasis on tool development and programming capabilities. By contrast, those in Southern California are much more likely to be involved in entertainment and communications activities.
compliance with advanced design standards. Research has shown that business associations like these are instrumental in fostering network ties, marketing the area, and promoting the firms abroad (cited in Skordas 2001).
Having a readily available and qualified workforce is one of the best investments cities can make. 22 Whether or not municipal governments have a direct role in education, they have a leadership role in ensuring that local schools, colleges and universities have math, science and IT programs of high quality (Sommers and Calson 2000) . They can use their political clout to articulate the importance of focusing educational resources in such fields. They can help create a favorable environment for educational institutions through zoning and transportation policy.
They also can build a financial support system to make loans directly to technology upgrading, startups, and R&D in new product development.
Municipal governments also can help young entrepreneurs develop viable business plans and startup operations (Sommers and Calson 2000) . Many entrepreneurs leave a university or lab with an idea for a product or service, but with little or no business experience. In addition, small businesses in general have a higher failure rate. City leaders can play a significant role in fostering organizations to provide business assistance and establishing industry associations.
Research shows that, in most cases, smaller firms need some support to take advantage of information and communication technologies (Berranger and Meldrum 2000) . This implies that just setting up the infrastructure, although paramount for cities, is not sufficient to ensure adoption. In Tokyo, for instance, the metropolitan government actively applies technology transfer licensing programs to small firms to create new startups and jobs. It also provides consultation on loans, employment law changes, patenting, marketing, and management. In helping small firms gain low-priced access to telecommunication, it has persuaded major railway companies to connect their fibre-optic networks to broadband networks (Fujita 2003) . Good infrastructure is important to creative firms, particularly that critical to the direct operation of the firms. For biotech laboratories, Internet-based companies and large facilities housing multiple servers, non-interruptible power is critical. So is a reasonable rate structure.
Quality of services and infrastructure
Making infrastructure information open to the high-tech and creative community is beneficial, as
shown in the case of Seattle's updated map of the major fiber optic network (Sommers and Calson 2000) . In addition, it has been shown in the U.S. that availability of direct flights may be the number one priority in the location decisions of high-tech firms with above-average innovation (Echeverri-Carroll 1999). Proximity to airport facilities encourages services to clients, minimizes travel time, and provides welcoming opportunities to visitors.
Appropriate real estate also is essential for the development of creative industries and there may be cluster-specific preferences. Bioscience companies often need specially configured labs that may be less interchangeable than general office space (Walcott 2002). Developers must be willing to build such facilities on a speculative basis, given the high failure rate of startup firms. The real estate market also needs to provide space for companies from incubation to startup and through established maturity, as well as an array of amenities for employees.
Software/internet engineers, on the other hand, prefer private offices and the ability to work at all hours. Therefore, access to backup power and telecommunication lines is critical. New server hotels -large facilities constructed specifically to house serves of multiple firms -are becoming a significant factor in local electric demand (Sommers and Calson 2000) .
Diversity and quality of place
In addition to technology and talent, existing creative centers rank high on quality of place, which refers to a unique set of local characteristics -attractive natural and built environments, diverse range of people, and vibrant street life. These places do not just provide one thing, but a range of options. In particular, cities rank high on diversity (or multiculturalism) and tolerance tend to attract more creative people who have always gravitated to certain kinds of places (Florida 2002) . 24 Creative cities are places where outsiders can enter and feel a certain state of ambiguity. They ought to neither be excluded nor be so easily embraced that their creative drive is lost. Creative cities also tend be places in flux, where new socioeconomic and ethnic groups are defining and asserting themselves. 25 The social environment is stable enough to allow continuity, yet diverse enough to nourish creativity in all forms (Florida 2002 , Hall 2000 . 24 Florida (2002) shows that the key values of creative people include individuality, meritocracy, diversity, and openness. 25 There is evidence that highly conservative, very stable societies are not likely to be creative places; neither will be places in which all sense of order has disappeared. See Hall (2000) . Historically it appears that highly creative cities have been those in which an old, established order was being challenged or overthrown, such as Vienna in 1900 and Berlin in 1920. 26 To measure diversity, Florida (2002) 
III. Case Studies of Dynamic Cities
To illustrate how the factors discussed above may work together in dynamic cities to create unique attractions to specific clusters, two case studies are presented here in greater details. San Diego is a story of an emerging biotech R&D center with a combination of pioneer research and business savvy, while Boston represents a mature model of university-based creative growth in software and biotech.
San Diego
San Diego presents an interesting example of creative milieu, as it is located outside of the usual high-tech U.S. regions in northern California and the northeast. In a matter of a decade or so, San Diego has reduced its dependency on tourism and defense production to emerge from a severe recession and become one of the nation's fastest growing, diverse and knowledge-based economic regions (Porter and Monitor Group 2001). 29 With a focus on research, the city now has 28 A somewhat different concept from quality of place, quality of life may refer to such important issues as quality public education, reliable health care, assured public safety, and a clean and attractive natural environment, as shown by results of a survey of high-tech communities in the U. S. In addition, the availability of recreational opportunities is another top driver of quality of life (IntelliQuest 1999) . 29 During the early 1990s, the region experienced a recession that was attributable to the basic restructuring of the local economy. See SANDAG (2001). But today, most agree that, San Diego ranks just behind San Francisco and Boston as a biotech center in the U.S. (Newscientistjobs.com 2003b) . 
Boston
The Boston region has long been recognized as a leader in education, innovation and knowledge. For instance, Boston, together with San Francisco, is the research leader and dominant center of the biotech industry (Cortright and Mayer 2002) . It is now home to large pharmaceutical installations from Merck, AstraZeneca, Abbot and Pfizer, and Novartis. In biotech R&D, Boston derives its advantage from establishing an early lead enhanced by the combination of a strong research capacity and the ability to convert research into successful commercial activity -the two necessary ingredients for industry growth (Cortright and Mayer 2002) . Another major advantage is its location on the east coast, making for easier communication and travel to the European offices of these multinational companies (Newscientistjobs.com 2003a) .
Research at local universities has had a fundamental impact on industrial growth, helping define sectors such as computing, IT, medical devices, biotech and genetics (Appleseed Inc. and incubator space. This is also why Boston excels in biotech commercialization, in addition to its strength in research. MIT is particularly renowned for an institutional culture that encourages faculty entrepreneurship. Research university faculty has been among the founders of leading local companies in IT, biotech, and architectural consulting. Many companies also have been founded by university alumni (Appleseed Inc. 2003 , Saxenian 1994 . Another factor is the availability of venture capital, as Boston trails only San Francisco in the number of such investments and has a venture capital industry with a long history of investing in the growth of local companies (Cortright and Mayer 2002) . Boston also benefits from maturing industries that generate more investable capital than they consume.
Boston's so-called Research Row -composed of MIT, Harvard, and other local universities and a growing concentration of industrial labs -offers an intellectual and technical labor pool unsurpassed in the nation in its depth and diversity. In particular, the opportunity to studying or even working with professors engaged in cutting-edge research greatly enhances the quality of students' education. The existence of such a community of knowledge also makes the area a more attractive place for leading scholars and scientists. Specifically for biotech, the area offers probably the best availability of bioscience research scientists and technicians. Cortright and Mayer (2002) . 34 The most notable of these efforts is MIT's $50K competition for which teams of aspiring entrepreneurs with at least one MIT student prepare business plans for proposed new ventures. During the process, students also take part in a year-long series of workshops and lectures on business planning, startup financing, marketing and management. See Appleseed, Inc (2003) .
of knowledge industries. For instance, the latest university-sponsored real estate development project is Tuft's University's Tufts Science Park that will house R&D, pilot manufacturing, and other activities related to biotech.
IV. Power of Place on Creative Clustering
Creative industries are diverse and prosper in response to the distinctive knowledge base and characteristics of each community, as indicated in the case studies. Research shows the difficulty of generating a new cluster where none previously exists, as cluster development often is path dependent (Cortright and Meyer 2001) . Path dependence may be particularly strong for creative centers in fashion and industrial design. Thriving design firms are critical for a viable fashion cluster as they represent the creative source for new innovation. The ability to source locally quality fabrics in the small quantities required for rapid response, small batch production also is important. So are the ability to repeat particular lines at very short notice and the reliability afforded in terms of delivery (Crewe 1996) . Successful development of creative clusters, especially those involving high technology, also is usually an indigenous process, shows very low concentration in hardware. In addition, the majority of patents issued in any city are granted to only a handful of firms specializing in one or more related technologies. Venture capital flows to a specific set of technologies within those areas. As an exception, Silicon Valley or the Bay Area is the only place specializing in multiple clusters. There is an incredible pool of local talent to draw from, which includes top scientists, seasoned venture capitalists, patent lawyers, IT specialists, medical chemists, and so on.
The region provides an integrated Its dedication to the norms of "open science" also has been translated into an unwillingness to allow commercial interests to influence research (Feldman and Desrochers 2004) . This academic culture has not encouraged direct involvement with industry, and instead has carried an almost persistent emphasis on fundamental inquiry. The failure of its first spin-off company or 35 The Creative Index developed by Florida (2002) is a useful gauge of the creative capabilities of places. This index is a mix of four equally weighted factors: share of creative employees in the workforce, innovation measured by patents per capita, presence of high-tech industry, and diversity measured by the Gay Index. 36 On the other hand, the university ranked second to lowest among the top twenty American universities in its percentage of industry-sponsored research as a proportion of total research expenditure at the end of 1990s (Feldman and Desrochers 2004) .
university-industry link, Rowland Telegraphic Company, further enforced such a culture. 37 As a result local representatives of industry and commerce in Baltimore have formed an impression of the university as remote from everyday life.
Compounding this disconnection between the university and industry is the lack of a supportive and innovative environment in the Baltimore community (Feldman 1994 (Feldman 1994) . The importance of a supportive local environment is further confirmed by Pittsburgh's difficulty to adapt to the creative era despite the presence of two leading research universities and a strong base of metallurgical and chemical industries (Florida 2002 ).
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V. Implications for Aspiring Asian Cities
The experience and lessons from existing areas of leading clusters have significant relevance to cities in East Asia. Local innovation capacity is conditioned by the national innovation system and dynamic cities leverage locational advantages by attracting and retaining talent. But it is important to note that national innovation systems in East Asia differ from the U.S. model. Research shows that settings with different institutional profiles may produce distinctive forms of innovation (Indergaard 2003 (Feldman and Desrochers 2004) . Another frustrated experience was the formation and re-formation of the university's engineering school, which strayed away from basic science in favor of the more practical approach in early years but returned to emphasize abstract problems after re-formation in the late 1970s. 38 Florida (2002) and it already has attracted some high-powered tenants like Microsoft and Intel. The race is on in the region to attract global talent and to compete for the mantle of East Asia's creative hub.
Substantial investment, however, has gone into building the hardware of creativity and improving physical infrastructure, and less has been done in the way of supporting creative process and talent. Singapore may be moving towards addressing the negative perception of the city as a highly regulated place. But some cities are experiencing the drying out of public funding for cultural and research activities at the same time as new, grandiose infrastructure is being built. Shanghai today, for instance, boasts a new art gallery, an elegant museum for antiquities, a luminous $150 million grand theater, a new expansive conventional center, and one of the largest libraries in the world (Wu 2004 ). Yet film professionals are compelled to look abroad for finance and to attract co-productions financed through Hong Kong (China). Together with its bureaucracy's effective control over creativity, the city is having difficulties in retaining domestic talent. Hence investment in creative talent and liberalization of the cultural climate need to be a key element of the future strategies of these cities.
In recent years, however, the government has become more active in supporting industry upgrading and providing financial infrastructure to meet the general needs of individual industries. The funding schemes of Innovation Technology Fund (ITF) and Film Guarantee Fund (FGF) are some of the notable means (HKU 2003) . ITF supports mainly applied R&D 39 Most companies in Hong Kong's creative industries are small and export-oriented, which tend to be long on growth prospects but short on physical assets. The two largest creative industries, in terms of value added, are publishing and architectural services. For details on specific industries, see HKU (2003) . Together creative industries contribute to 2 percent of Hong Kong's GDP and 3.7 percent of total employment (HKTDC 2002) . 40 Some significant new technology-intensive products and services that have originated in Hong Kong include: the line of Chinese-language pagers and paging services, a wireless hand-held betting device, and the line of color computer-aided-design software systems for garment manufacturers. In addition, Hong Kong has a consumer base that is among the world's most technological sophisticated as indicated by the extremely high density of cellular and pager usage (Berger and Lester 1997) . 41 During the past two decades Hong Kong has undergone economic restructuring and transformation from a "manual economy" to a "knowledge economy" (Enright and others 1997) . The industry sector now constitutes less than 15 percent of its GDP (manufacturing industries only 5.1 percent). In contrast, the service sector counts for more than 85 percent of Hong Kong's GDP, of which 50 percent is attributable to producer services (HKU 2003, Tao and Wong 2002) . 42 As a result, its biotech sector is small and engaged primarily in importing, repackaging and distributing bulk generic western drugs.
projects conducted by universities, industry support organizations, trade associations or even private companies that contribute to innovation and technology upgrading in industry (www.itf.gov.hk). FGF assists local film production companies to obtain loans from local participating lending institutions for producing films (a loan guarantee scheme) and helps create an environment conducive to the development of a new financial infrastructure for film production (www.fso-tela.gov.hk/film_guarantee_fund.cfm). Public funding also has been used to set up the Hong Kong Institute of Biotechnology and Biotechnology Research Institute. 43 Hong Kong continues to uphold its rare combination of the government as a referee and private companies as active players, which fosters an environment for businesses to make strategic decisions freely in the city (Enright and others 1997) . In particular, it maintains a good international reputation in the protection of IPRs through a comprehensive legal framework and some of the world's toughest legal restrictions. The government has been able to act promptly on complaints about piracy, often filed by large transnational corporations. 44 In addition, the government provides a very low tax regime, with a low capital-gains tax and flat personal income tax. 45 With marked clarity, its fiscal policy is considered the most favorable to entrepreneurial activity in the world (Enright and others 1997) . 46 An example is the Hong Kong Licensing Show and Conference that brings together licensors, licensing agents, licensee advertising agents and legal advisors (HKU 2003) . 47 There are other new mediating organizations. The Hong Kong Design Center serves as an intermediary between designers, on the one hand, and industrialists, the business sector and general public, on the other. The Hong KongAsia Film Financing Forum facilitates financial collaboration among filmmakers, producers, distributors and bankers (HKU 2003) .
